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ABSTRACT  

    Two experiments were conducted during the two successive seasons of  2010/ 2011& 2011/2012. 
The first study was to investigate the effect of two different growing location combined with  the effect of three 
different sowing dates (1st Oct., 20th Oct. and 10th Nov.) on growth, yield, flowering,  and saponin contents of 
fenugreek and mullien plant. The second one was to study the effect of different cultivated sources of saponin 
on quail. 120 laying quail aged eight weeks were divided into four groups (30 females) with five replicates per 
group supplied with experimental diet. Diet 1: control diets without supplementation, Diet 2: control diet plus 
ground fenugreek seed to provide 100 mg / kg steroid saponin , Diet 3: control diet plus ground verbascum 
flower meal to provide 100 mg / kg triterpenoid saponin and Diet 4: control diet plus 100 mg / kg chemical 
saponin. Results indicated that different sowing dates and different locations of planting, it was a great effects 
on vegetative growth, flowering, yield and active ingredients of both Verbascum thapsus L. and Trigonella 
foenum-graecum L. plants. At almost cases the early sowing date (1st Oct.) resulted in considerably higher 
values of growth and saponin content compared to sowing at the end of October and during November. But, 
there an exception with sowing fenugreek on 20th Oct. since it improved vegetative growth and saponin 
contents in plant, while sowing on Oct. 1st improved seed yield.  Furthermore, cultivating of fenugreek in Cairo 
site improved the yield seed while cultivating at Tanta site improved saponin content in seed. Yet, Verbascum 
plants which were cultivated in Tanta site at Oct. 1st improved vegetative, flowering and saponin contents in 
plants at both of the experimental seasons. Furthermore, the result indicated that using diet of the commercial 
saponin   decreased significantly total lipid, total cholesterol, triglyceride, LDL and VLDL while the  diet 
containing organic sources of saponin decreased AST, ALT and creatinin. Addition of the different sources of 
saponin decreased significantly triglyceride and total cholesterol in egg yolk of quails. 
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constituents. 

 
Introduction 

The use of medicinal plants is limited by the quality of active substances they contain. This quality 
depends on many ecological factors that affect the all plant organs (Lombini et al., 1999). The distribution 
and the degree of presence of medicinal plants are directly correlated with the ecosystem conditions, 
especially the soil quality and the environmental conditions which effect on the qualitative and quantitative 
characteristics of active substances. (Yanive and Palevitch, 1982). 

Fenugreek  (Trigonella  foenum-graecum  L., Fam.  Fabaceae)  is  one  of the  oldest edicinal 
plantsand spice. Fenugreek is believed to be native to the Mediterranean region (Petropoulos, 2002).  
Recent research has identified fenugreek as a valuable medicinal plant with potential for multipurpose 
uses and also as a source for preparing raw materials of pharmaceutical industry, especially steroidal 
hormones. Fenugreek seed contains saponins (0.6-1.7%) plus to other different compounds.  A lso ,  alist 
of researches which indicated fenugreek as a plant of anti-diabetic, hypoglycemic, anthelmintic, 
antibacterial, anti- inflammatory, antipyretic, and antimicrobial properties was reported by (Mehrafarin et 
al., 2011). Verbascum Thapsus (Great or Common Mullein, Fam. Scrophulariaceae ) is a hairy biennial 
plant which grows to 2 m or more tall. Its small yellow flowers that appear from April to May are densely 
grouped on a tall stem, which bolts from a large rosette of leaves, (Niering, 1979). Mullein (Verbascum) 
flowers are highly valued herbal drugs used in the treatment of inflammation, asthma, spasmodic 
coughs and other respiratory tract diseases. Their saponins constituents are considered to be 
responsible for the anti-inflammatory and antimicrobial activity. Verbascum species contain 
biologically active compounds, mainly as saponins (2-3%), and other compounds (Bradley, 2006). 

 Saponins are consumed by animals and human (Johnson et al, 1986). Regarding biological value, 
saponin has been categorized as antinutritional agent in most cases. Sometimes, it has been claimed to 
reduce feed intake, inhibit growth rate of swine and poultry and show toxicological effects with higher 
levels in diets. Surprisingly, it has the potential as dietary additive with optimum level in diet favoring higher 
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growth rate, better feed efficiency (Yejuman et al., 1998), lower serum cholesterol level (Udea and Shigemizu, 
1998) and reducing the emission of ammonia from animals’ excreta (Al-Bar et al., 1993).    

The objective of this investigation is to study:  
1- The effect of different growing location and sowing date on growth, flowering, yield and saponin content of 

mulien and fenugreek plants.  
2- The impact of different source of saponin as natural feed additives 

on plasma blood constituents and cholesterol in egg yolk of Japanese quail.  
        

Materials and Methods 
This study was carried out at the experimental farm of the Environment and Bio-Agricultural 

Department, Faculty of Agriculture, Al-Azhar University, Nasr City, Cairo, Egypt and the farm of the  
Biological and Environmental Sciences Department, Faculty  of Home Economics,  Al-Azhar  University, 
Tanta, Egypt during t h e  two successive seasons of 2010/2011& 2011/2012.   

The first experiment was conducted to study the effect of two different growing location ( Cairo and 
Tanta) companied with  three different sowing dates (Oct. 1st, Oct. 20th and Nov. 10th) on growth, yield and 
active ingredients of fenugreek a n d  Verbascum thapsus plants. 

Seeds of Fenugreek (Trigonella foenum graecum L.), Giza30 and Verbascum thapsus were used for 
plants cultivation. Seeds of verbascum plant was sown in shallow pots, carefully covered and regularly irrigated 
until emergency. Mullein seedling were ttransferred into field when the seedlings become strong, adaptive for 
cultivation and at when plants formed completed 4 leaves.   The seeds of fenugreek were directly sown by 
hand in continuous rows with the distance of 30 cm between rows. The Plot sizes of the experiment were 1.5 
× 3.0 m = 4.5 m2. The usual cultural practices were performed during the vegetation period whenever it was 
necessary. A program of observations and measurements were recorded, concerning the following data: Plant 
height(cm), shoot fresh and dry weight(g l plant) and 100 seeds weight (g)  for fenugreek Plant height(cm), leaves 
number, fresh and dry weight (g/plant) and dry weight of flower (g/ plant) for verbascum plant were recorded. 
Saponins contant were detected in fenugreek leaves and seeds as well as verbascum leaves and flowers according 
to (Hiai et al., 1976).  

Chemical analysis of soil were also taken just before cultivation during the two seasons and recorded in 
(Table 1).  PH Soil and EC according to Jackson (1967). Total nitrogen was determined by micro-kjeldahle 
method according to the procedure described by FAO (1980). Organic matter:  was determined according to 
FAO (1980) 
 

Table 1. Chemical analysis of soil 

 
 The second experiment was conducted to study the bio- activity of saponin on growth and biological 
metabolism of Japanese quail (Coturnix coturnix japonica).Fenugreek seed and flower of  verbascum were 
added individually as diets for  the birds .120 mature female Japanese quail (Coturnix coturnix japonica) aged 
eight weeks were used for this experiment. Birds were randomly divided in to four groups (30 females) of five 
replicates per group. Each group was supplied with feeding diet which were formulated to ensure an adequate 
supply of all nutrients requirements as recommended by NRC (1994). 
The experimental treatments were as follow:  

Diet 1: control diets without supplementation.  
Diet 2: control diet + ground seed fenugreek to provide 100 mg / kg steroid saponin calculated from 

chemical analysis in Table (3)  
Diet 3 : control diet + ground flower verbascum meal to provide 100 mg / kg triterpenoidal saponin 

calculated from chemical analysis in Table (3)  
Dite 4: control diet + 100 mg / kg chemical saponin. 
  

The following data were recorded as follow:  
Blood parameters:  

At the end of the experiment, three birds per treatment were taken as samples for blood analysis.  Birds 
were fasted overnight before they were bleeding via jugular vein in heparin zed tubes.   Blood plasma was 
analyzed for total protein according to Peters, (1968), albumin was estimated according to Doumas and Biggs, 
(1972), The total globulin values were calculated by subtracting the values of total albumin from the values of 
total proteins for each sample. Albumin/ globulin (A/G) ratio was calculated by dividing the values of albumin 
on the values of globulins. Glucose was measured according to Coles, (1986), HDL level was detected 

Location site Organic mater (%) Total nitrogen (%) Electrical Conductivity (EC) PH 

Cairo 0.18 91.00 0.15 8.49 

Tanta 0.60 98.00 0.14 8.77 
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according to Kostner e t  a l .   (1979), total cholesterol , total lipids were estimated according to Bucolo and 
David, (1973), triglycerides, LDL cholesterol was calculated using following formula: LDL cholesterol = 
Total cholesterol - HDL cholesterol - VLDL cholesterol, VLDL values were calculated equal to triglycerides 
values divided by 5, (AST)  (ALT)  were  determined according to (Bogin and Keller 1987).  Serum urea was 
evaluated according to Tabacco et al. (1979) and serum creatinine was according to Henry (1984).   

Five eggs from each treatment were broken as samples for yolk parameters. Lipids were extracted from 
yolk according to Folch et al., (1957). Total  lipids,  triglycerides  and  total cholesterol,  were  calorimetrically 
determined  in  yolk according  to  Zollner  and  Kirsch  (1962). 
 
Table 1. Composition and calculated analysis of the basal laying diet of Japanese quail 

% Ingredients 
62 Yellow corn 
9.3 Corn gnluten meal (60%) 
20 Soybean meal (44%) 
0.1 Sunflower oil 
2.8 Dicalcium phosphate 
5 Limestone 
0.3 Nacl 
0.3 Vitamins and minerals premix* 
0.1 Lysine (%). 
0.1 Methionine (%). 
100 Total 
 Calculated Analysis 
20.01 Crude protein (%). 
2886.04 ME. Kcal/Kg feed. 
2.58 Calcium (%). 
.64 Available Ph. (%). 
.89 Lysine (%). 
.47 Methionine (%). 
.82 Methionine + Cystine (%). 
 Chemical analysis % 
20.64 Crude protein (%) 
1.07 Ether extract (%) 
1.16 Crude fiber (%) 
11.51 Ash (%) 
65.61 Carbohydret (%) 

Composition of vitamins and minerals premix. Each 3Kg of vitamin and minerals mixture contain: Vit. A 10000000 IU, Vit. D3 2000000 
IU, Vit. E 10000 mg, Vit. K3 1000 mg Vit. B1 1000 mg, Vit. B2 5000 mg, Vit. B6 1500 mg,  Vit  B12  10  mg,  Niacin  20000  mg,  
Pantothenic  acid  10000  mg,  Folic acid 1000 mg, Biotin 50 mg, Choline chloride 500000 mg, Copper 4000 mg, Iodine  300  mg,  Iron  
30000  mg,  Manganese  60000  mg,  Zinc  50000  mg, Cobalt 100 mg and Selenium 100 mg. 
 
Table 3.Chemical composition of fenugreek seed and verbascum flower which collected from plants cultivated on Tanta location and were 

used as additive in diet. 
Item Fenugreek Verbascum 
Saponins (%) 0.91 2.05 
Moisture (%) 8.5 7.44 
Crude protein (%) 23.12 9.49 
Ether extract (%) 2.42 1.14 
Crude fiber (%) 7.71 7.38 
Ash (%) 3.61 3.72 

 
Statistical Analysis: 

Data in this investigation were statistically analyzed according to SPSS (2012) computer program using 
the following fixed model: Yij=μ + Ti + eij Where: Yij = the observation; μ = overall mean; Ti = effect of 
treatments; eij= random error component assumed to be normally distributed.  Duncan's multiple range tests was 
performed (Duncan, 1955) to detect significant differences among means. 
 
Results and Discussion 
 
Experiment I 
Effect of growing location and sowing dates on the growth and saponin content of Verbascum Thapsus and 
Trigonella foenum graecum L plants. 

The Effect on the growth, flowering  and yield  
Data tabulated in Table (4) show that there is a visible relationship between the different growing 

location combined with sowing dates and the vegetative growth and flowering of verbascum. These results 
indicated the significant differences between the two location sites remarked in the plant height, number of 
leaves, fresh and dry weight, dry weight of flower / plant. Data of the first season clear that location site of 
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Tanta recorded the highest values for all measured parameters. Whereas the means of measurements  were 175.5 
cm, 35.3 leaves, 172.5 g, 105.4 g, 25.15g, for plant height, number of leaves, fresh and dry weight, dry weight of 
flowers / plant respectively.  In contrast, the Location site of Cairo recorded the level mean values for all 
parameters (Table 4 and figures 1, 2, 3, 4). The same trend was also recorded at the second season. 
Furthermore, our results indicated that at most sowing date(Oct. 1st, Oct. 20th and Nov. 10th) had no significant  
effect on the growth and flowering of Verbascum Thapsas  (Table 4 and figures1, 2, 3, 4). But, it seems that the 
early sowing date (1st Oct.) recorded the highest values for most of the measured parameters, followed by the 
second sowing date and then comes the third one ( Table 4  figures1, 2, 3, 4 ). Whereas plants which were same 
on 10th Nov.  tended to produce the lowest values for all measured parameters in both successive seasons. 

  Moreover, data recorded that Tanta experiment gave the highest mean values than those were obtioned from 
Cairo experiment (Table 4). Since it is opvisaly noted that, Tanta growing site resulted the heaviest plants and 
the biggest amount of flowers compared to Cairo location. (Table 4 and figures 1, 2, 3, 4). 

 These results could be attributed to the variation on the climate condition between Cairo and Tanta site as 
well the difference between temperatures due to sowing dates. While these results are in agreement with that 
obtained by Mahmoud , (1980)  who reported that, plant growth of Verbascum thapsus L. give  a significant 
difference due to sowing dates effect. Since he mentioned that the early sowing date gave the tallest and the 
heavest plants compared to the other late sowing dates. 

 
Table 4:- Effect of sowing dates and growing location on growth and flowering of  verbascum plant. 

 
 

Location  

 
 

Sowing 
date  

First Season  (2010/2011) Second Season (2011/2012) 

Plant 
height 
(cm) 

No. of  
leaves/ 
plant  

Fresh wt. 
(g) 

dry wt. 
(g) 

Dry wt. of 
flower (g) / 
plant 

Plant 
height 
(cm) 

No. of  
leaves/ 
plant  

Fresh Wt. 
(g) 

dry 
Weight 

(g) 

dry wt. of 
.flower(g) 

/ plant 
 
 

Tanta 

oct.1st  196.3a 54.3a 274a 133.8a 30.06a 194.3a 52.7a 260.7a 118.5a 27.1a 
Oct.20th  154.3b 26.3b 120b 81.4a 18.69a 150.7b 25.7b 115.7b 70.1b 18.7a 
Nov.10th  176ab 25.3b 123.6b 101.1a 26.71a 173.0ab 24.3b 113.7b 55.5b 19.7a 

Mean 175.5a 35.3a 172.5a 105.4a 25.15a 172.7a 34.2a 163.4a 81.4a 21.8a 
 
 

Cairo 

Oct.1st  126.0b 20.3a 41.0a 31.1a 2.80b 123.0b 19.0a 39.0a 29.1a 2.5a 
Oct.20th  138.6a 17.3b 34.0a 23.5b 3.55a 135.3a 16.7b 31.7a 21.8b 2.0b 
Nov.10th  68.0c 14.0c 6.4b 6.2c 2.87b 66.7c 13.0c 6.2b 5.6c 1.9b 

Mean 110.8b 17.2b 27.1b 20.3b 3.07b 108.3b 16.2b 25.6b 18.8b 2.1b 
 

Average of 
dates 

Oct.1st  161.2a 37.3a 157.5a 82.5a 16.43a 158.7a 35.9a 149.9a 73.8a 14.8a 
Oct.20th  146.5a 21.8ab 77.0a 52.5a 11.12a 143.0a 21.2ab 73.7b 45.9a 10.4a 
Nov.10th  122a 19.7b 65.0a 53.7a 26.02a 119.9a 18.7b 60.0b 30.6a 10.8a 

a,b,c Means having different letter exponents within each column are significantly different (P≤0.05). 

 

Fig 1. Effect of sowing dates and location on plant 
height(cm) of verbascum plant 

Fig 2.  Effect of sowing dates and location on leaves  
number of verbascum plant. 
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Fig 3. Effect of sowing dates and location on fresh and dry 

weight (g/plant) of verbascum plant 
Fig 4. Effect of sowing dates and location on dry weight of 

flower(g/ plant) of verbascum plant. 

 
 

Furthermore, data presented in (Table 5 and  figures 6, 7) show that there is a relationship between the 
two different growing locations, as well as the three  sowing dates with the vegetative growth, yield of 
fenugreek. The results indicated that, there is a significant difference in plant height, fresh and dry weight, weight 
of 100 seed due to the two growing locations in both seasons. Data recorded for first season show that the growing 
Location of Tanta recorded the highest values for most of the measured parameters with the means of 48.5 cm, 
18.2 g, and 2.71g for plant height, fresh and dry weight, respectively.  The Location of Cairo recorded the lowest 
values for almost of measured parameters and the same trend was observed at the second season.  Moreover the 
results indicated that there are no significant differences between the different three sowing dates (Oct. 1st, Oct. 
20 th and Nov. 10 th) for all measured parameters in both seasons. 

Concerning with the interaction between sowing dates and the location sites, from data tabulated in 
tables  (4, 5), it was clear that the second sowing date (Oct. 20th) recorded the highest values for plant height of 
fenugreek plants grown in Tanta location while the first sowing date 1st Oct. showed the tallest verbascum plants in 

both Tanta and Cairo location.  In respect of fenugreek plants the second sowing date (20th Oct.) in Cairo site 

recorded the highest values for weight of 100 seed(g)  while the third sowing date (Nov. 10th) in Tanta give  the 
highest values for fresh and dry weight .The second season recoded the same trend. These results could be 
attributed to the different climate conditions of area planting or sowing dates.  While verbascum plant which 
cultivated on 1st Oct. gave the best result at all the mean data (Table 4) These results are in agreement with that 
obtained by Radojka and Jevdjovic, (2007) who reported that yield of fenugreek seeds showed different 
response to the sowing dates, Nandre et al., (2011) indicated that, fenugreek growth in terms of plant height, 
number of branches and number of leaves, was increased due to the early sowing date . 

 
Table 5. Effect of sowing dates and growing location on growth and yield of fenugreek plant 

 
 

Location  

 
 

Sowing 
date  

First Season  (2010/2011) Second season (2011/2012) 

 
Plant 

height(cm)  

 
Fresh Wt. 

(g) 

 
Dry Wt. 

(g) 

 
Weight 
of 100 

seed (g) 

 
Plant 
height 
(cm) 

 
Fresh 
Wt.(g) 

 
Dry Wt. 

(g) 

 
Weight of 
100 seed 

(g) 
 
 

Tanta 

oct.1st 51.5a 10.2c 2.03b 1.095b 49.8a 9.9c 2.0b 1.1b 
Oct.20th 53a 20.3b 2.7ab 1.011b 51.0a 20.1b 2.6ab 1.0b 
Nov.10th 41b 24.3a 3.4a 1.252a 38.6b 23.0a 3.3a 1.2a 

Mean 48.5a 18.2a 2.71a 1.119b 46.5a 17.7a 2.6a 1.1b 
 
 

Cairo 

Oct.1st 21.7b 14.2a 3.6a 1.210b 20.3b 13.9a 3.6a 1.2b 
Oct.20th 31.3ab 8.8a 1.5b 1.427a 30.0ab 8.6a 1.5b 1.4a 
Nov.10th 35.7a 13.5a 2.05b 1.353ab 34.0a 12.8a 2.1b 1.3ab 

Mean 29.56b 12.1b 2.38b 1.330a 28.1b 11.8b 2.4b 1.3a 
 

Average of 
dates 

Oct.1st  36.60a 12.20a 2.82a 1.153a 35.1a 11.9a 2.8a 1.2a 
Oct.20th  42.15a 14.55a 2.10a 1.219a 40.5a 14.4a 2.1a 1.2a 
Nov.10th  38.35a 18.9a 2.73a 1.303a 36.3a 17.9a 2.7a 1.3a 

a,b,c Means having different letter exponents within each column are significantly different (P≤0.05). 
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The Effect on saponin content  (mg/100g) 
     Data tabulated in (Table 6 and figure 5) show that, there is a visible relationship between the different 
growing location, sowing dates and saponin contents of verbascum. These results indicated the remarkable 
significant differences between the two location sites in plant saponin contents. 

Plants which were cultivated in Tanta site recorded the highest values for saponin in flower and leaves at 
the end of flowering stage. Whereas, the recorded means were of 2362mg/100g and 903mg/100g of dry weight 
material respectively. The second season data tended to have the same trend. 

The second sowing date (Oct. 20th ) recorded the highest values for saponin in leaves at the end of 
flowering,  flowed by the first  sowing date and then come the  third one (Table 6 and figures 8). Furthermore, 
the first sowing date (Oct. 1st ) recorded the highest values for saponin in flower,  flowed by the second sowing 
date and then the  third one (Table 6 and figures 5).  

Moreover, data presented in (Table 7 and figure 8) show that there is a relationship between the two 
different growing locations, as well as the three sowing dates with the saponin contents of fenugreek. The 
results indicated that there is a significant difference in seed saponin content due to the two growing locations in 
both seasons. While no significant difference in the saponin content of fenugreek leaves was observed. The 
Location of Tanta recorded the highest values for seed saponin content compared to Cairo location. The same 
trend was also observed at the second season.  But in general, the results indicated that there are no significant 
differences between the three sowing dates (1st Oct., 20th Oct. and 10th Nov.) on saponin content in of seed or 
herb both seasons (Table 7 and figure 8). 

 
Table 6. Effect of sowing dates and location on saponin contents of  verbascum plant. 

 
 

Location  

 
 

Sowing date  

First season  (2010/2011) Second Season (2011/2012) 
Saponin in flower  

(mg/100g) 
 

Saponin in  leaves at 
the end of flowering  

(mg/100g) 

Saponin in flower  
(mg/100g) 

 

Saponin in  leaves at 
the end of flowering  

(mg/100g) 

 
 

Tanta 

oct.1st 2380ab 700b 2180b 680b 

Oct.20th 2500a 1240a 2400a 1040a 
Nov.10th 2207b 770b 2100b 720b 

Mean 2362a 903a 2227a 813a 
 
 

Cairo 

Oct.1st 2260a 680a 2160a 650a 

Oct.20th 1967b 700a 1860b 650a 
Nov.10th 1740c 470b 1620c 520b 

Mean 1989b 617b 1880b 607b 
 

Average of dates 
Oct.1st  2320a 690b 2170a 665b 

Oct.20th  2233ab 970a 2130ab 845a 
Nov.10th  1973b 620b 1860b 620b 

a,b,c Means having different letter exponents within each column are significantly different (P≤0.05). 
 

Table 7. Effect of sowing dates and location on saponin contents of fenugreek plant. 
 
 

Location  

 
 

Sowing date  

First season  (2010/2011) Second season (2011/2012) 

Saponin  in shoot 
(mg/100g) 

Saponin in seed 
(mg/100g) 

Saponin  in shoot 
(mg/100g) 

Saponin in seed 
(mg/100g) 

 
 

Tanta 

oct.1st 706.6a 1600a 680a 1500a 

Oct.20th 813.3a 1650a 770a 1760a 
Nov.10th 660a 1650a 620a 1600a 

Mean 726.6a 1633a 690a 1620a 
 
 

Cairo 

Oct.1st 886.66a 1316a 830a 1400a 

Oct.20th 786.66a 1316a 700a 1360a 
Nov.10th 673.33a 933b 570a 880b 

Mean 782.21a 1188b 700a 1213b 
 

Average of 
dates 

Oct.1st  796.6a 1458a 755a 1450a 
Oct.20th  799.9a 1483a 735a 1560a 
Nov.10th  666.6a 1292a 595a 1240a 

a,b,c Means having different letter exponents within each column are significantly different (P≤0.05). 
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Fig. 5. Effect of sowing dates and location on saponin in 

flower and leaves of verbascum plant. 
 

Fig. 6.  Effect of sowing dates and location on plant height 
of fenugreek plant. 

 

 
 

Fig 7. Effect of sowing dates and location on fresh 
 and dry weight(g/plant) of fenugreek plant. 

Fig 8. Effect of sowing dates and location on saponin   
content(mg/100g)  in herb and seed of fenugreek 
plant 

 
Experiment II 
The effect of the different saponin sources on quail plasma parameter.  

Plasma total protein, albumin and glucose. 
       The data in Table (8) show that insignificant increase in total protein in all treatments was observed 
compared with control. It could be noted that feeding quails with Diet 3 decreased albumins and A/G ratio 
compared with quails fed with Diet 2. Total globulin decreased significantly when quails were fed with Diet 1 
compare to those fed with Diet 3. Glucose was decreased significantly when quails fed with Diet 2 compare to 
other treatments. However, our results are in agreement with Bhandari et al. (1997), who showed that 
the oral treatment with ethanolic extract of fenugreek  seeds  (200 mg /kg daily) for 20 days raised the serum 
 protein ,  albumin and decreased  glucose. They suggested that this results may be due to that saponin could 
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stimulate insulin activity. Saponin based adjuvant have the unique ability to stimulate the cell mediated immune 
system, as well as to enhance antibody production and have the advantage that only a low dose is needed for 
adjuvant activity (Oda et al., 2000). The mechanisms of immune-stimulating action of saponins have not been 
clearly understood, but many explanations have been put forward. Saponins reportedly induced production of 
cytokines such as interleukins and interferon that might mediate their immune stimulant effects (Kensil, 1996). 
 
Plasma total lipids and lipid profile:  
  Data in Table (8) showed that, quails which were fed with Diet 4 significantly decreased plasma total 
lipid, total cholesterol, triglycerides, LDL and VLDL plasma blood. Supplementation with Diet 2 tended to 
decrease HDL. while feeding with Diet 4 have a beneficial effects for lipids profile. Petit et al. (1995) 
showed that chronic oral administration of the fenugreek seed extract significantly deceased total cholesterol, low 
density lipoproteins (LDL and very low density lipoproteins (VLDL) . Moreover, El-Kaiaty et al.  (2002)  found 
that, fenugreek seeds extract induced hypercholesterolemia. Such  reduction  is often  related  to  the  mode  of  
action  of fenugreek in bird metabolism, which includes competition  with  cholesterol  at  binding  sites or  
interfere  with  the  cholesterol  biosynthesis in  the  liver.  Hypocholesterolaemic effects of fenugreek are owing to 
the increased conversion of hepatic cholesterol to bile salts due to loss in the feces of complexes of these 
substances with fenugreek  fiber  and saponins. As the saponin decreases absorption of both endogenous and 
exogenous cholesterol and thereby, accelerated the metabolism of cholesterol in the liver resulting lower serum 
levels. Saponins also reduced the more harmful LDL-cholesterol selectively in the serum of rats, gerbils and human 
(Matsuura, 2001). Also, Abdoli et al. (2014) found that the Lohmann White laying fed diets supplements with 6g 
fenugreek/hen/day had reduced serum cholesterol. 
     
Plasma liver and kidney functions  

Results recorded in Table (8) showed that, AST and creatinine were decreased significantly in Japanese 
quails which were fed with the different sources of saponin compared to the control. Urea level was increased 
significantly when quails were fed with Diet 4 compare to other treatments. Results are in agreement with (El-
Shafei et al. 2012). They showed that, the quail group which were fed with 10g and 20g fenugreek/kg diet had 
significantly lower plasma ALT and AST compared to the control groups in laying quail reared from 8 to 14 
weeks, this may be attributed to the inhibitory action of saponin on dietary cholesterol in the gut.  Results are 
similar with those of Husnain (1997) and Duffly et al. (2001). Since, they reported that yucca saponin 
decreased ammonia production and urease activity. Similarly, Yeo and Kyulf (1997) reported that dietary 
Yucca saponin decreased urease activity in the small intestine of young chicks and may be beneficial for 
improving animal health and growth. 
 
Table 8. Plasma constituents of Japanese quail hens fed different sources of saponins from fenugreek, verbascum and chemical saponin 

 ±SE . 
Items       Diet 1 Diet 2 Diet 3 Diet 4 
Total proteins (g/dl). 3.83±0.10 4.18±0.06 4.90±0.51 4.80±0.46 

Total albumins (g/dl). 1.71ab±0.00 1.77a±0.13 1.38b±0.07 1.65ab±0.13 
Total globulins (g/dl). 2.13b±0.11 2.41ab±0.12 3.52a±0.47 3.15ab±0.52 
A/G ratio. 0.80a±0.04 0.74a±0.08 0.40b±0.05 0.56ab±0.10 
Glucose  (mg/dl) 283.3a±10.8 251b±6.8 296.8a±10.0 293.7a±6.5 
Total lipids (mg/dl) 599.66a±65.8 481ab±33.5 586a±2.0 388.3b±14.1 
Total cholesterol (mg/dl) 214.6a±19.4 177.66ab±11.0 207.66a±0.66 147.33b±4.66 
Triglycerides (mg/dl) 152a±20.0 126.6ab±14.8 167.3a±1.2 99b±1.15 
HDL (mg/dl) 69a±18.9 64.3b±9.8 68.6a±4.0 69a±7.8 
LDL (mg/dl) 115.2a±5.85 91.13ab±4.66 108.86a±0.88 64.2b±2.9 
VLDL (mg/dl) 30.4a±4.0 25.3ab±2.9 33.4a±0.24 19.8b±0.23 
AST (u/l) 32.66a±1.66 24.33b±2.66 16.0c±0.00 14.0c±2.6 
ALT (u/l) 7.6c±1.4 10.0a±1.1 9.3b±1.7 9.3b±1.3 
Creatinine (mg/dl) 2.5a±0.0 1.66b±0.16 1.66b±0.16 1.66b±0.16 
Urea (mg/dl) 48.1b±0.96 48.1b±0.0 47.5b±0.46 52.7a±1.5 

a,b,c Means having different letter exponents within each row are significantly different (P≤0.05). 
 

Total lipid and cholesterol of quail egg yolks. 
 Data recorded in Table (9) show that, there were a noticed effect of the different used sources of 
saponin on total lipid, triglycerides, total cholesterol of Quail egg yolk. Quails which were fed with fenugreek, 
verbascum and chemical saponin resulted in a significantly decrease in triglycerides and total cholesterol in 
yolk. Chemical saponin was recorded the lowest values of triglycerides and total cholesterol 77.2 mg/g and 
13.5mg/g compared with other treatments. Quails fed with other different sources of saponin had no significant 
effect on total lipids. However, our results are in agreement with El-Kaiaty et al. (2002). They observed that 
adding fenugreek for feeding quail local strains and commercial layer decreased the yolk total lipids, yolk 
cholesterol and may produce eggs with low total lipids and cholesterol content.  
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Table 9.  Constituents of egg yolk of of Japanese quail hens fed different sources of saponins from fenugreek, verbascum and chemical 
saponin ±SE. 

       Items   Diet 1 Diet 2 Diet3 Diet4 
Total lipids (mg/dl) 
 

239.4±13.1 268.8±22.3 269.6±13.4 259.8±14.6 

Triglycerides (mg/g) 
 

134.8a±5.2 95.4b±7.81 110.6b±1.4 77.2c±6.4 

Total cholesterol (mg/g) 16.4a±0.39 13.9b±0.49 13.9b±0.31 13.5b±0.38 

a,b,c Means having different letter exponents within each row are significantly different (P≤0.05). 
 

Conclusion 
 

It could be concluded from the obtained results that the different sowing dates and location of planting 
had a great effects on vegetative growth, flowering, yield, and active ingredients of Verbascum thapsus and 
fenugreek.  The obtained results show there is a great differences  in the growth and sapoinin content is due to 
the site of planting, whereas the climate condition of Tanta site improved the growth and sapoin content of both 
verbascum and fenugreek compared to Cairo site at almost cases. 

At almost cases the early sowing date (1st Oct.) resulted in considerably higher values of growth and 
saponin content compared to sowing at the end of October or during November for verbascum plant. Moreover, 
fenugreek plants which were cultivated on 20th Oct resulted in the high values of plant grows, yield and saponin 
content compared to the other sowing dates at almost cases. The variation of results could be mainly attributed 
to the different climate conditions of planting area or sowing dates.   

Furthermore, the result indicated that using diet of the commercial saponin   decreased significantly 
plasma total lipid, total cholesterol, triglyceride, LDL and VLDL while the diet containing organic sources of 
saponin decreased AST, ALT and creatinin. Addition of the different sources of saponin decreased significantly 
triglyceride and total cholesterol in egg yolk of quail. 
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